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HINSAgenda

Beam-Line Elements  -Technical Status  and Issues (Giorgio)
Plans for FY07-FY08 “

Funding of 2.2 M$ in FY07, 2.8 M$ in FY08
Alignment of HINS with ILC multi-TeV system Test “

Meson Facility - Technical Status and Issues   (Bob)
Compatibility of HINS and ILC Facilities in Meson “
AD Involvement in HINS Operations “
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HINS
HINS Front End - Stages (1)  May AAC

RT -CHSRMEBTRFQ

IS

W (MeV) 2.50.050 10

RFQ

IS

W (MeV) 2.50.050

End FY06/Beg FY07
Klystron/Modulator/Power 
Distribution
RFQ
Test Cryostat/Prototype SSR
Klystron & Power Distribution

End FY07/Beg FY08
RT Cavities
Focusing Solenoids
Buncher Cavities

+

De-scoping Scenario: 
no Chopper
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HINS
HINS Front End - Stages (2) May AAC

SSR1
(β=0.22)

RT -CHSRMEBTRFQ

IS

W (MeV) 2.50.050 3010

End FY08/Beg FY09
2 SSR1 cryostats
Chopper & PS
Linac Operation

End FY09/Beg FY10
1 SSR2 cryostat
Linac Operation

SSR1
(β=0.22)

SSR2
(β=0.4)

RT -CHSRMEBTRFQ

IS

W (MeV) 2.50.050 903010

De-scoping Scenario: 
1 SSR2 Cryomodule
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HINSIon Source (H+ Plasmatron in MS6)
Ion Source Side MEBT Side

Proton beam 70 mA @ 45 KeV, but 
beam goes away above 47 KeV       
New modulator available now for 4 
msec pulses, under testing
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HINSIon Source (H- Magnetron)

3 ms H- beam pulse, 20 mA peak 
down to ~18 mA at the end of the 
pulse.   We need <15 mA.

Demonstrated:
40 mA for 1 ms at 10 Hz (need 
45mA for Phase 2)
15 mA for 3 ms at 2 Hz (need 
2.5 Hz for Phase 1)

Problems with good quality 
emittance measurements!!!

Believe that emittance for the 20 
mA beam meets HINS 
requirements.

Finding reliable operating points 
is the key to success. 
Designs for mating the Magnetron 
H- source to the LEBT should 
begin this month. 

This will require engineering and 
drafting support 
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HINSRFQ
Order placed with AccSys last year

Accsys acting has contractor 
Vanes machined by subcontractor

Slow-down by Nov’ 06 due to “planned” subcontractor failing to bid.
FNAL into picture, visit to AccSys & proposal of other subcontractors 
to AccSys.
Vanes machined by end of April, RFQ @ FNAL by end summer.
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HINSSCRF in FY07 – Test Cryostat
Test Cryostat

Redesign in course due to high bid
150 k$ in budget, lowest bid at 440k$

• Propose a horizontal test cryostat similar to the TTF capture cavity, 
ILC horizontal test cryostats and planned HINS horizontal cryostat, but 
without 2 K capability.

• Elimination of 2 K capability:
Reduces plumbing and valve count, eliminates large helium vessel inside 
cryostat, eliminates heat exchanger inside cryostat.

Precludes diagnostics afforded by 2 K capability.

• Horizontal orientation:
Eliminates need to remove shielding at each test article change.

Simplifies test article installation and removal.

Allows permanent cryogenic line installation, eliminating U-tube transfer 
lines.

• Implies another design, drafting, and bid cycle.
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HINSSCRF in FY07 – Test Cryostat
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HINSSCRF in FY07 – SSR1

SSR1 at Zanon
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HINSRT Cavities
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HINSRT Cavities
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Cavity OK
Plungers OK
Power Coupler Not OK

Bad brazing
Bad manufacturing
Vendor problem

Order for cavities #2-#4 placed
Will place order for #5-#16
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HINSSC Solenoids in RT Section
R&D Completed for RT Section Solenoids

Simple Solenoids
Solenoids with Correction Coils

“Scope of Work” document to vendor for RFP
Coil Winding Quality

Correction Coil

Cold Mass Cryostat
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HINSFunding in FY07 - Requests

“HINS Front End program in Meson is a 
~7M$/year endeavour” – P. Oddone
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HINSFunding in FY07 - Reality
Plans

Test Cryostat 150 k$
2 SSR1 + 2 India 125 k$
(completion)
All RT Sol+10 Cav.      1363 k$
(or viceversa)
ANL-BNL MOUs 300 k$
RF 200 k$
Services (cryo, water)    230 k$

Total 2.7 M$

Actual Budget FY07:  2.2 M$
+0.25 M$
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HINSPlans for FY08
Goal: stay on track for FE 
delivery in 2010

Complete & Operate RT
Procure & Test all SSR1 (18)

No cryomodule or focusing 
solenoids

Plans
Cryo in Meson 200 k$
Spare Klystron 600 k$
RF Distribution 400 k$
Utilities 600 k$

Last RT Cavities 450 k$
SSR1 (India) 2000 k$
MOUs (ANL, LBL) 330 k$

Total 5.1 M$
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HINSHINS/6 GeV ILC Alignment 
Idea:

Develop and build several ILC RF-units (5 or 6) for system 
integration studies, ….ILC justifications….

If ILC (delayed beyond 20##, not technically feasible, not 
right energy, etc.) then use facility as last accelerating 
stage of high intensity proton machine

Items presently being considered (in order of 
“seriousness” of effort applied):

Beam dynamics Ostroumov, Carniero actively simulating

Power input to cavities Khabibouline providing “expertise”

Civil Engineering …need FESS involvement, maybe at at 
Directorate  level ? …
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HINSBeam Dynamics

Original Design
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HINSBeam Dynamics
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HINSBeam Dynamics
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HINSPower to Cavities
The TTF3 coupler goes only up to 
average power of 4.5kW traveling 
wave. The limiting effect is the 
temperature of the warm inner 
conductor. Bessy did some tests with 
air cooling of the inner conductor and 
were able to go to 10kW average at a 
cavity.

Sergey Belomestnykh
sab@lepp.cornell.edu
has a TTF3 like design with cooling of 
the inner conductor and increased cold 
coax diameter. It is under test right 
now and should go up to 80kW 
cw. 

ILC HINS/ILCHINS
I, mA 9 26 26
Eacc, MV/m 31.5 31.5 26
U, MV 32.7 31.4 25.9
Tbeam 969 1000 1000
Tfill 596 215 223
Rep. rate 5 10 10
Phase, deg 1 16 16
P pulse, kW 294 817 674
P average, kW 2.30 9.92 8.25
Qext, coupler 3.7E+06 1.3E+06 1.1E+06
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HINSTesla Power Coupler

ILC Power Coupler as presently conceived will not work, but:
Lot of work on improving performance
Adjustable coupling to become available in TTFIII
If not adjustable, design needs to be optimized for 26 mA

..or, PC replacement (see next)
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HINSINPUT  COUPLER  FOR  ERL  INJECTOR  CAVITIES * 
V. Veshcherevich., I. Bazarov, S. Belomestnykh, M. Liepe, H. Padamsee, and V. Shemelin. Laboratory for 
Elementary-Particle Physics, Cornell University, Ithaca, NY 14853, USA

Table 1: Parameters of the injector cavities
Energy of electrons, E 0.5 to 5.5 (15.5) MeV
Beam current, I0 100 (33) mA
Frequency, f 1300 MHz
Number of cells per cavity, Nc 2
Q0 ≥ 5×109
Qext, nominal 4.6×104
Qext, range 4.6×104 to 4.1×105
R/Q  218 Ohm
Cavity voltage, V 1 (3) MV
RF power per cavity, P 150 kW

Table 2: Injector cavity coupler heat 
loads.

Static At 50 kW (CW, TW)
1.8 K 0.05W 0.2W
4.2 K 0.30W 2.0W
70 K  6.80W 31W

Cornell ERL – Modified TTFIII
for CW mode



5 Apr 07 – G.A. HINS PMG 24

HINS

KEK – Capacitive coupling
1 cylindrical – 1 planar

HIGH POWER TEST OF COUPLER WITH CAPACITIVE WINDOW. S. Kazakov1, H. 
Matsumoto1, K.Saito1, T.Higo1, T.Saeki1, M.Sato1, F.Furuta1, R.Orr2, J.Hong1, A.Yano3, 
H.Urakata3, O.Yushiro3

CONCLUSION
The L-band high-power couplers with capacitive coupling mechanism at 
the cold window were made for superconductive accelerator cavity. 
Couplers were tested at high power level. Test demonstrated that couplers 
can successfully operate with pulse 1MW x 1.5ms x 5pps and 2MW x
1.5ms x 3pps with matching load and with pulse 500kW x 1.5ms x 5pps 
with short. Effect of multipactor is weak. Upper limit of multipactor is 
about 200 kW. These couplers will be used for STF in KEK.
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HINSLinac Proton Driver Site Plan

0 - 8 GeV HINS LINAC

5 GeV ILC TF LINAC
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HINS
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HINSKlystron Gallery (HINS)/Tunnel (ILC)

 

120 ft

118 ft

HINS GALLERY

ILC SERVICE TUNNEL
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HINS

• ~50% increase in excavation
• Excavation is ~15% of civil


